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SIMULATION OF RUNOFF AND SEDIMENT YIELD IN WATERSHED GUABIROBAS - SP
Abstract: &RQFHUQLQJ WKH JURZLQJ JOREDO ELRIXHO SURGXFWLRQ%UD]LO KDVPDQ\ DGYDQWDJHV FRPSDUHG WR RWKHU
FRXQWULHVWKDWDOORZLWWREHFRPHDZRUOGOHDGHULQWKHSURGXFWLRQRIIXHOVIURPUHQHZDEOHVRXUFHV,QWKLVVWXG\
ZHHVWLPDWHGWKHUXQRIIDQGVHGLPHQWSURGXFWLRQLQELRHQHUJ\SURGXFWLRQVFHQDULRVRIWKHZDWHUVKHG*XDELUREDV
0%+*ORFDWHGLQ6mR&DUORV%UD]LO6LPXODWLRQPRGHOV&/8(6&RQYHUVLRQRI/DQG8VHDQG,WV(IIHFWV
DW6PDOO([WHQW5HJLRQDQG6:$76RLODQG:DWHU$VVHVVPHQW7RROZHUHDSSOLHG,PSRVLQJGLIIHUHQWGHPDQGV
RQDUHDV&/8(6ZDVDEOHWRJHQHUDWH0%+*VFHQDULRVIRUWKH\HDUDQGZLWKWKHDVVLVWDQFHRI6:$7
HVWLPDWHUXQRIIDQGVHGLPHQW\LHOGIRUGLIIHUHQWODQGXVHV6XJDUFDQHDQGHXFDO\SWXVZHUHVLPXODWHGWREHPRVW
SURQHWRUXQRIIDQGVHGLPHQWSURGXFWLRQ
KeywordsUXQRIIVHGLPHQW\LHOG&/8(66:$7VXJDUFDQH
1. Introdução
$QDOLVDUDVSRVVtYHLVDOWHUDo}HVQDSDLVDJHPHVHXVLPSDFWRVFRQVWLWXLXPDWDUHIDFRPSOH[DVHQGRLP-
SRUWDQWHRGHVHQYROYLPHQWRGHSHVTXLVDVTXHPHQVXUHPFRPPHOKRUSUHFLVmRDPDJQLWXGHGDVDOWHUDo}HVQRXVR
HFREHUWXUDGRVROR2XVRGDPRGHODJHPHVSDFLDOUHSUHVHQWDXPDLPSRUWDQWHIHUUDPHQWDSDUDDYDOLDUFHQiULRVGH
PXGDQoDVGHFXUWRHORQJRSUD]R$OpPGLVVRpSRVVtYHOXWLOL]DUPRGHORVGHVLPXODomRFRPRLQWXLWRGHYHUL¿FDU
RVSRVVtYHLVLPSDFWRVQRVUHFXUVRVKtGULFRVGHVVHVFHQiULRVVHQGR~WLOQDWRPDGDGHGHFLV}HVHPGLYHUVRVQtYHLV
GHHVWXGR
1HVVHWUDEDOKRHVWLPRXVHRHVFRUULPHQWRVXSHU¿FLDOHDSURGXomRGHVHGLPHQWRVHPFHQiULRVGDPLFUR-
EDFLDKLGURJUi¿FDGRULEHLUmRGDV*XDELUREDV0%+*FRQVROLGDGDFRPFXOWXUDGHFDQDGHDo~FDU
2DUFDERXoRGHVLPXODomR&/8(6IRLGHVHQYROYLGRSRU9HOGNDPS	)UHVFRH9HUEXUJHWDO
FRPRREMHWLYRGHVLPXODUPXGDQoDVGHXVRGDWHUUDXVDQGRDVUHODo}HVTXDQWL¿FDGDVHPSLULFDPHQWHHQWUH
RVGLIHUHQWHVXVRVGDWHUUDHVHXVIDWRUHVGHWHUPLQDQWHVHPFRPELQDomRFRPPRGHODJHPGLQkPLFDGDFRQFRUUrQFLD
HQWUHRVWLSRVGHXVRGDWHUUD
2&/8(6pHVSDFLDOPHQWHH[SOtFLWRH UHTXHUXPEDQFRGHGDGRVTXHFRQWHQKD IDWRUHVFRQVLGHUDGRV
LPSRUWDQWHVSDUDDiUHDGHHVWXGR$VVLPREDQFRGHGDGRVGHYHVHU~QLFRSRLVFDGDiUHDGHHVWXGRSRVVXLFDUDF-
WHUtVWLFDVGLIHUHQWHVDVVLPFRPRIDWRUHVGHWHUPLQDQWHVQDGLQkPLFDGRXVRHFREHUWXUDGRVROR62/(5
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eSRVVtYHOJHUDUPHQRULPSDFWRDPELHQWDOHXPDSURGXomRPDLVVXVWHQWiYHOTXDQGRVHUHDOL]DRSODQH-
MDPHQWRGDVPXGDQoDVGHXVRHFREHUWXUDGRVROR6HQGRDVVLPRSODQHMDPHQWRGRXVRGRVRORpXPDLPSRUWDQWH
IRQWHGHLQIRUPDomRSDUDDX[LOLDUQDJHVWmRDPELHQWDO
2. Materiais e Métodos
0LFUREDFLD+LGURJUi¿FDGR5LEHLUmRGDV*XDELUREDV0%+*
$iUHDGHHVWXGRp0%+*ORFDOL]DGDQDUHJLmRFHQWUDOGR(VWDGRGH6mR3DXORQRVPXQLFtSLRVGH6mR
&DUORV/XL]$QW{QLR5LQFmR6DQWD/~FLDH$PpULFR%UDVLOLHQVHRFXSDQGRXPDiUHDGHKD$HVFROKDGD
0%+*VHGHYHDRIDWRGHSRVVXLUHPVHXXVRHFREHUWXUDGRVRORDVSULQFLSDLVFXOWXUDVUHSUHVHQWDWLYDVGRHVWDGR
GH6mR3DXORLVWRpFDQDGHDo~FDUHODUDQMDDOpPGHiUHDVGHSDVWDJHPHGDVLOYLFXOWXUD$VVLPRVUHVXOWDGRV
SRGHPJHUDUH[WUDSRODo}HVSDUDWRGRR(VWDGRGH6mR3DXOR
2.2. Conversão de Uso da Terra e seus Efeitos em regiões de Pequena extensão (CLUE-S)
2PRGHOR&/8(6pXPVRIWZDUHTXHVLPXODGLQDPLFDPHQWHP~OWLSORVXVRVGDWHUUDSRUPHLRGDFRPSH-
WLomRHQWUHDVFODVVHVGHXVRHPHVFDODORFDOHUHJLRQDO9HUEXUJHWDO
)RLXWLOL]DGRRPRGHOR&/8(6FRPDVVHJXLQWHVHQWUDGDV0DSDGHXVRHRFXSDomRGHGD0%+*
GHQVLGDGHSRSXODFLRQDOUXUDOUHQGDSHUFDSLWDGLVWkQFLDDHVWUDGDVGLVWkQFLDDULRVGLVWkQFLDDXVLQDVFXVWRGD
GLVWkQFLDDXVLQDVKLSVRPHWULDFODVVHVGHVROR WHPSHUDWXUDPi[LPD WHPSHUDWXUDPtQLPDHSUHFLSLWDomR5HV-
VDOWDVHTXHRVIDWRUHVTXHLQÀXHQFLDPQDPXGDQoDGHFDGDXVRHFREHUWXUDGRVRORYDULiYHLVGHSHQGHQWHVVmR
GHQRPLQDGRVIDWRUHVH[SODQDWyULRVRXYDULiYHLVLQGHSHQGHQWHVRVUHVSHFWLYRVGDGRVIRUDPJHUDGRVQDLQWHUIDFH
$UF9LHZYHUVmRQDHVFDODGH
2.3. Ferramenta de Avaliação de Água e Solo (SWAT)
&RPRLQWXLWRGHHVWLPDURHVFRUULPHQWRVXSHU¿FLDOHDSURGXomRGHVHGLPHQWRVGHYLGRjPXGDQoDGH
XVRHFREHUWXUDIRLVHOHFLRQDGRRPRGHORKLGURVVHGLPHQWROyJLFR6:$7GHVHQYROYLGRSDUDVLPXODURLPSDFWRGDV
DWLYLGDGHVDJUtFRODVQDTXDOLGDGHGDViJXDVVXSHU¿FLDLV
26:$7VLPXODRLPSDFWRGDVSUiWLFDVGHPDQHMRGRVRORVREUHDSURGXomRGHVHGLPHQWRVHVFRUULPHQWR
FDUJDGHSROXHQWHVHTXDOLGDGHGDiJXDHPEDFLDVKLGURJUi¿FDVTXHSRVVXHPGLIHUHQWHVWLSRVXVRVHPDQHMRVGH
VRORVGXUDQWHORQJRVSHUtRGRV2PRGHORDSUHVHQWDRVVHJXLQWHVFRPSRQHQWHVFOLPDFLFORKLGUROyJLFRFREHUWXUD
GRVRORHFUHVFLPHQWRGHSODQWDVHURVmRQXWULHQWHVHSHVWLFLGDVHSUiWLFDVGHPDQHMR1HLWVFKHWDO
2EDODQoRKtGULFRpDIRUoDTXHFRQGX]WRGRVRVSURFHVVRVVLPXODGRVSHOR6:$70LQRWLHWDO$
VLPXODomRKLGUROyJLFDGDEDFLDKLGURJUi¿FDpVHSDUDGDHPGXDVJUDQGHVGLYLV}HVDIDVHWHUUHVWUHGRFLFORKLGUR-
OyJLFRHDIDVHDTXiWLFD
$IDVHWHUUHVWUHFRQWURODDTXDQWLGDGHGHiJXDHDVFDUJDVGHVHGLPHQWRQXWULHQWHVHSHVWLFLGDVTXHDWLQ-
JHPRFDQDOSULQFLSDOGHFDGDVXEEDFLD$IDVHDTXiWLFDHVWiUHODFLRQDGDDRPRYLPHQWRGHiJXDVHGLPHQWRVHQWUH
RXWURVSHODUHGHGHFDQDLVHPGLUHomRjVDtGDGDEDFLDKLGURJUi¿FD
3DUDDVLPXODomRR6:$7GHPDQGDRVVHJXLQWHVGDGRVPRGHOR'LJLWDOGH(OHYDomR0'(HDPiVFDUD
GDEDFLDKLGURJUi¿FDSDUDUHDOL]DURGHOLQHDPHQWRGDPHVPDRPDSDGHXVRHFREHUWXUDGRVRORHPDSDGHSH-
GRORJLDSDUDTXHR&RQIRUPH1HLWVFKHWDODVLQIRUPDo}HVGHHQWUDGDSDUDFDGDVXEEDFLDVmRDJUXSDGDV
HP8QLGDGHVGH5HVSRVWD+LGUROyJLFD+58¶VEDVHDGDVQRWLSRGHVRORXVRHFREHUWXUDGRVRORHHPFODVVHVGH
GHFOLYLGDGHSUHVHUYDQGRDKRPRJHQHLGDGHSHUPLWLQGRPDLRUGLVFUHWL]DomRGRPRGHORQDiUHDVLPXODGDD¿PGH
LGHQWL¿FDUiUHDVPDLVYXOQHUiYHLVHGDGRVGDVFDPDGDVGHVRORHGDGRVFOLPiWLFRVPHQVDLVHGLiULRV
3. Resultados e Discussão
3RUPHLRGDUHJUHVVmRORJtVWLFDFRPRVXVRVHFREHUWXUDGRVRORGD0%+*IRLSRVVtYHOYHUL¿FDUTXH
RVIDWRUHVH[SODQDWyULRVYDULiYHLVLQGHSHQGHQWHVGR&/8(6TXHLQÀXHQFLDUDPQDSUREDELOLGDGHGHDORFDomR
GRXVRHFREHUWXUDGD0%+*IRUDPFXVWRGDGLVWkQFLDDXVLQDVGHFDQDGHDo~FDUGHQVLGDGHSRSXODFLRQDOUXUDO
GLVWkQFLDDULRVKLSVRPHWULDUHQGDSHUFDSLWDWHPSHUDWXUDPi[LPDWHPSHUDWXUDPtQLPDHSUHFLSLWDomRDVVLP
DViUHDVFRPPDLRUSUREDELOLGDGHSDUDDORFDomRGRVXVRVHFREHUWXUDDSUHVHQWDYDPPHQRUHVGLVWkQFLDVjVXVLQDV
PHQRUGHQVLGDGHSRSXODFLRQDOPDLRUGLVWkQFLDDULRVFRPPpGLDGHWHPSHUDWXUDPtQLPDGH&PpGLDGHWHP-
SHUDWXUDPi[LPDGH&HSUHFLSLWDomRGHPP
$WUDYpVGHUHJUHVVmROLQHDUIRUDPJHUDGDVDVGHPDQGDVTXHIRUDPLQVHULGDVQRPRGHOR&/8(6SDUDLVWR
IRUDPHODERUDGRVPDSDVGHXVRHRFXSDomRGD0%+*EDVHDGRVHPLPDJHQVGHVDWpOLWH/DQG6DWIRUQHFLGDVSHOR
,13(FRPRREMHWLYRGHREWHULQIRUPDo}HVGRKLVWyULFRGRXVRHRFXSDomRGDiUHDGHHVWXGRGHVGHDWp
$RXWLOL]DUGDGRVDPRVWUDLVGHDSDUDJHUDUR&HQiULRGD0%+*GHDSULPHLUDGH-
PDQGDUHTXHUHXKDGHFDQDGHDo~FDUKDGRHXFDOLSWRKDGHODUDQMDKDGHYHJHWDomRQDWLYDH
KDGHDYLFXOWXUDTXDQGRIRUDPXWLOL]DGRVGDGRVDPRVWUDLVGHDTXHJHURXR&HQiULRGD0%+*GH
DVHJXQGDGHPDQGRXKDGHFDQDGHDo~FDUKDGHHXFDOLSWRKDGHODUDQMDKDGHYHJHWDomR
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QDWLYDHKDGHDYLFXOWXUDDiUHDGHYHJHWDomRQDWLYDHDiUHDGHDYLFXOWXUDVmRDVPHVPDVSRLVDPEDVVmRiUHDV
GHUHVWULomRQDVTXDLVQmRRFRUUHPPXGDQoDV
$VGLIHUHQWHVGHPDQGDVSRUiUHDVSRVVLELOLWDUDPDJHUDomRGHGRLVFHQiULRVSHORPRGHOR&/8(6$R
DQDOLVDUR&HQiULR)LJXUD$HR&HQiULR)LJXUD%GD0%+*JHUDGRVSHOR&/8(6HFRPSDUiORVFRP
RPDSDGD0%+*GH)LJXUD&QRWDVHTXHQR&HQiULRRFRUUHXH[SDQVmRGDFDQDGHDo~FDUHPGHWUL-
PHQWRGDFXOWXUDGDODUDQMDGDSDVWDJHPHGRHXFDOLSWRHTXHDSDVWDJHPGHVDSDUHFHXFRPSOHWDPHQWHSHUFHEHVH
TXHDFXOWXUDGDFDQDGHDo~FDUQmRGRPLQRXWRGRVRVXVRVPDVFRPSHWLXGLUHWDPHQWHFRPDFXOWXUDGDODUDQMD
WDQWRTXHpSHUFHSWtYHODH[SDQVmRGDFXOWXUDGDODUDQMDHPiUHDTXHRXWURUDIRUDFDQDGHDo~FDU$OpPGLVWRD
ODUDQMDWDPEpPVHH[SDQGLXHPiUHDGHHXFDOLSWRPHVPRTXHGHIRUPDPDLVPRGHVWD
)LJXUD0DSDGHXVRHRFXSDomRGDPLFUREDFLDKLGURJUi¿FDGRULEHLUmRGDV*XDELUREDV&HQiULR$
&HQiULR%HPDSDGHXVRHRFXSDomRGH
$RFRPSDUDUR&HQiULRFRPRPDSDGD0%+*GHQRWDVHTXHDFXOWXUDGDODUDQMDVHH[SDQGLX
VREUHDFDQDGHDo~FDURHXFDOLSWRHDSDVWDJHPTXHQRYDPHQWHGHVDSDUHFHXSRUFRPSOHWRHVWDWHQGrQFLDGH
H[SDQVmRVLJQL¿FDWLYDGDFXOWXUDGDODUDQMDQD0%+*pGHYLGDVREUHPDQHLUDDRIDWRGHTXHHPXPDSUR-
SULHGDGHLQVHULGDQD0%+*QDTXDOVHFXOWLYDYDFDQDGHDo~FDUIRLYHQGLGDHQHVWDiUHDVHLQLFLRXRFXOWLYR
GDODUDQMDFRPRSDUDDGHPDQGDGHVWHFHQiULRVHXWLOL]DUDPRVGDGRVDPRVWUDLVGHDJHURXVHHVWD
WHQGrQFLD
2EVHUYDVHTXHQDVLPXODomRDH[SDQVmRGDFDQDGHDo~FDUVREUHDiUHDGHSDVWDJHPFRUUHVSRQGHjUHDOL-
GDGHEUDVLOHLUDWDQWRTXH5XGRUIIHWDOD¿UPDUDPTXHQDVDIUDKRXYHDH[SDQVmRGHPLOKmR
GHKHFWDUHVGHFDQDGHDo~FDUHPTXHGDiUHDH[SDQGLGDSHODFXOWXUDRFRUUHPRVVREUHiUHDGHSDVWDJHP
VREUHiUHDVDJUtFRODVFRPFXOWXUDVDQXDLVHVREUHiUHDFRPODUDQMDHYHJHWDomR
2VGRLVFHQiULRVVHUYLUDPGHGDGRVGHHQWUDGDSDUDRPRGHOR6:$7D¿PGHIRUQHFHUXPDDYDOLDomRGR
SRWHQFLDOLPSDFWRGDVPXGDQoDVGHXVRGRVRORQRVGLIHUHQWHVFHQiULRV
$DQiOLVHGRVGRLVFHQiULRVUHYHODTXHDSURGXomRGHVHGLPHQWRHRHVFRUULPHQWRVXSHU¿FLDOVmRPDLRUQR
&HQiULR*XDELUREDVHPERUDDOJXPDVVXEEDFLDVDSUHVHQWHPRVPHVPRVYDORUHVSDUDDPERVRVFHQiULRV
2YDORUPpGLRGRHVFRUULPHQWRVXSHU¿FLDOGR&HQiULR*XDELUREDVREWLGRSHORPRGHOR6:$7QDVVXE
EDFLDVIRLGHPPDQRHRYDORUPpGLRGDSURGXomRGHVHGLPHQWRVIRLGHWKDDQR1R&HQiULR*XDEL-
UREDVRYDORUPpGLRGRHVFRUULPHQWRVXSHU¿FLDOHGDSURGXomRGHVHGLPHQWRVQDVVXEEDFLDVIRLGHPPDQR
HWKDDQRUHVSHFWLYDPHQWH
$0%+*SRVVXLGHFOLYHVPHQRVDFHQWXDGRVFRPXPDPpGLDGHGHGHFOLYLGDGHHRXVRGDWHUUDp
GRPLQDGRSRUSODQWDo}HVSRULVVRQmRDSUHVHQWDXPDSHUGDGHVRORWmRVLJQL¿FDWLYD0,127,HWDO
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6LOYDHWDOREWLYHUDPRVVHJXLQWHVYDORUHVGHSHUGDGHVRORGHXPDVXEEDFLDORFDOL]DGDQD)D]HQ-
GDH[SHULPHQWDO&DQFKLPGD(PEUDSDQRPXQLFtSLRGH6mR&DUORV±63SDUDRVXVRVGRVRORPDWDQDWLYDW
KDDQRHXFDOLSWRWKDDQRSDVWDJHPWKDDQRFDQDGHDo~FDUWKDDQRHPLOKRWKDDQR
'HDFRUGRFRPDVLPXODomRUHDOL]DGDFRPRPRGHOR6:$7HFRPSDUDomRGRXVRGRVRORGRVFHQiULRV
SRGHVHHVWLPDUTXHDFXOWXUDGDFDQDGHDo~FDUHGRHXFDOLSWRSURSLFLDPPDLRUSURGXomRGHVHGLPHQWRHPDLRU
HVFRUULPHQWRVXSHU¿FLDOHPUHODomRjFXOWXUDGDODUDQMD
4. Conclusões
$VGHPDQGDVSRUiUHDGHFDGDXPGRVXVRVGRVRORGD0%+*LQÀXHQFLDUDPGLUHWDPHQWHQRVUHVXOWDGRV
$SDUWLUGDVGLIHUHQWHVGHPDQGDVIRLSRVVtYHOJHUDUGLIHUHQWHVFHQiULRV$VLPXODomRGHFHQiULRVGD0%+*QR
PRGHOR6:$7SURSLFLRXYHUL¿FDUTXHRVXVRVGRVRORFRPHXFDOLSWRHFDQDGHDo~FDUQDiUHDGHHVWXGRIRUDPRV
PDLVVXVFHWtYHLVDRHVFRUULPHQWRVXSHU¿FLDOHSURGXomRGHVHGLPHQWRV2PRGHOR6:$7QmRIRLFDOLEUDGRSRUpP
LGHQWL¿FRXTXDLVFXOWXUDVSURSLFLDPPDLRUHVFRUULPHQWRVXSHU¿FLDOHSURGXomRGHVHGLPHQWRV
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